ABSTRACT. Liposarcoma of the spermatic cord is extremely rare in dogs and humans. This report describes the clinical signs, typical diagnostic imaging including ultrasound and computed tomography, and treatment of a liposarcoma of the spermatic cord of a Toy Poodle confirmed by histological examination after a surgical procedure. This case highlights the importance of preoperative diagnostic imaging and histopathological examination in dogs with an inguinal or scrotal mass.
Liposarcomas in dogs are uncommon soft tissue tumors that consist of lipoblasts and mesenchymal tissue. They can develop in any tissue that contains fat cells, including subcutaneous tissues, body cavities, and other extracutaneous tissues, and tend to be locally invasive [2, 4, 7, 8, 18] . To our knowledge, liposarcoma of the spermatic cord (LSC) is extremely rare in both dogs and humans, with approximately only 200 cases in humans being reported worldwide [5, 11, [14] [15] [16] . This report describes the first case of LSC in a dog and the associated clinical signs, characteristics of diagnostic imaging, and treatment.
A 10-year-old, intact male Poodle dog weighing 4.2 kg presented with a history of a painless and slowly growing palpable scrotal mass over a 3-week period; the patient had no other clinical problems. A physical examination revealed an elongated, ill-defined, non-mobile, tender mass in the left scrotum having a diameter of less than 1 cm; the patient had no pain reaction when the mass was palpated. No abnormalities were detected on the complete blood count, serum biochemical analysis, and electrolyte examination.
There were no significant findings on abdominal radiographs. Ultrasonography (Prosound F75, Hitachi Aloka Medical, Tokyo, Japan) was performed by an experienced sonographer. Transabdominal ultrasonography revealed a heterogeneous mass with hyperechogenicity in the left spermatic cord cranial to a normal left testis (Fig. 1) .
Under general anesthesia, the dog was positioned in dorsal recumbency on the computed tomography (CT) table. CT scanning of the abdomen and thorax was performed using a 32-row multi-detector CT scanner (Alexion, Toshiba Medical Systems Corp., Otawara, Japan). The scanning parameters were a contiguous slice thickness of 3 mm, 120 mA, 200 kV, and craniocaudal scan direction. Contrast studies were performed after intravenous administration of 600 mg iodine/kg iohexol (Omnipaque, Nycomed Imaging, Oslo, Norway) injected for 20 sec using an autoinjector. The arterial, portal venous, and delayed phases were acquired 20, 35 and 90 sec after injection, respectively. The mass was elongated, fat-attenuating (−110 HU), and located on the left spermatic cord extending from the left scrotum to the left inguinal canal with a length of 6 cm. This mass contained partial hyper-attenuating to the fat tissue and mild contrast enhancement on post-contrast CT (Fig. 2) . There was no evidence of regional lymph node metastasis on either ultrasonography or CT.
The dog underwent surgical resection of the spermatic cord mass with a wide margin, with bilateral orchiectomy. The histopathologic diagnosis of the spermatic cord mass was a well-differentiated liposarcoma (Fig. 3) . The patient recovered well from surgery and was discharged without complications 2 days later. After 15 months of follow-up, the dog was in good condition with no evidence of recurrence.
Male genital tract tumors in dogs have been previously reported, including penile, preputial, testicular, epididymal, scrotal, and prostate tumors [1] . However, there has been no study of a LSC in dogs.
In humans, LSCs usually present as a non-tender, painless, inguinal or scrotal mass of variable size with slow growth over a period ranging from a few months to years. Due to its typical presentation, an LSC must be differentiated from an inguinal hernia, funicular cysts, and lipoma of the cord [5, 11, [14] [15] [16] . In the present study, similar clinical signs presented as a slowly growing painless scrotal mass.
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Fig. 2. The sagittal (A, B) and dorsal plane CT (C, D) with contrast study (B, D). The left inguinal foramen is enlarged and filled
with a fat-attenuating mass (arrowheads). This mass contains a partial soft-tissue attenuating lesion with contrast enhancement cranial to the left testis (arrows). This spermatic cord mass is elongated from the inguinal foramen to the left testis. There is no evidence of regional lymphatic metastasis. Preoperative diagnosis of LSCs in humans is uncommon, and a definitive diagnosis is made by histopathological or cytological examination [5, 11, [14] [15] [16] . On the basis of the World Health Organization classification, liposarcoma in humans is histologically categorized into five subtypes: well-differentiated, myxoid, round-cell, pleomorphic, and dedifferentiated. However, liposarcoma in dogs is categorized into three subtypes: well-differentiated, myxoid, and pleomorphic [6, 9, 19] . Well-differentiated liposarcomas are considered as less metastatic tumors [6] . Histologically, a well-differentiated liposarcoma can be subdivided into three subtypes: lipoma-like, sclerosing, and inflammatory. Many well-differentiated liposarcomas have areas of both lipoma-like and sclerosing subtypes. A typical lipoma-like liposarcoma is composed of adipocytes of variable sizes and a variable number of atypical stromal cells. These cells are more numerous in the fibrous septa and have multiple nuclei. The sclerosing subtype is generally observed in the retroperitoneum or paratesticular region, and there are scattered hyperchromatic stromal cells and multivacuolated lipoblasts in collagenous tissue [6] . In the present study, there was no metastasis, and the lesion consisted predominantly of adipocytes, with few or no atypical stromal cells, multinucleated giant cells, or multivacuolated lipoblasts, which was consistent with well-differentiated liposarcomas mainly lipoma-like or with sclerosing subtypes.
Diagnostic imaging such as ultrasound, CT or magnetic resonance imaging (MRI) has been used to diagnose LSCs in humans and provides useful information preoperatively, such as findings indicating a lipomatous nature of the mass and information regarding size and metastasis [3, 5, [10] [11] [12] [14] [15] [16] [17] . Ultrasound examination could be helpful for confirming the margination and consistency of the mass and the status of the reproductive organ. In addition, it had several benefits, including cost-effectiveness and efficiency of the process. In humans, ultrasonography of LSC typically shows a solid, hyperechoic, heterogeneous mass separated from the testicle. This tendency was also observed in this case, with a hyperechoic spermatic cord mass cranial to a normal left testis.
Although definitive diagnosis of LSC is made by histopathological or cytological examination, there have been several attempts to identify liposarcoma subtypes in humans using diagnostic imaging modalities [3, 10, 12, 13, 17] . On CT and MRI, welldifferentiated liposarcomas are mainly composed of fat tissue. Thick septa (>2 mm), soft-tissue nodules, or soft-tissue masses (<1 cm) could also be seen. Myxoid liposarcomas have a typical appearance on MRI. Multilobulated intramuscular masses are often seen as hypointense on T1-weighted and hyperintense on T2-weighted imaging with heterogeneous contrast enhancement. A round cell liposarcoma presents a non-specific, heterogeneous appearance on MRI that is often hard to distinguish from other high-graded soft-tissue sarcomas. Pleomorphic liposarcomas are observed as well-circumscribed masses that may contain little fat tissue on CT and MRI. Appearance on MRI is similar to that of other aggressive soft-tissue sarcomas. In the present case, the LSC showed as a fat-attenuating mass extending from the scrotum to the inguinal canal containing a soft-tissue attenuating lesion, which was consistent with the CT findings of a well-differentiated liposarcoma and its histological examination.
Due to local invasiveness of liposarcomas, wide excision of tumors is recommended. In a previous study of 56 dogs with liposarcomas, the median survival time was longer in dogs that underwent wide excision than in dogs that underwent marginal excision [2] . Similarly, in LSCs in humans, a radical orchiectomy with wide local excision and high ligation of the spermatic cord is recommended after diagnosis or preoperatively; retroperitoneal lymph node dissection is not indicated if there is no evidence of metastasis [5, 11, [14] [15] [16] . In the present case, the dog underwent a wide resection of the spermatic cord mass with a bilateral orchiectomy, and there was no evidence of metastasis. These conditions may suggest a good prognosis for this patient because of the early diagnosis and wide resection. Moreover, the patient has not had tumor recurrence or clinical problems over 15 months of follow-up.
To summarise, this study reported the first case of LSC in a dog. It should be noted that a liposarcoma could develop in the spermatic cord in dogs. Inguinal and scrotal masses should be preoperatively examined by diagnostic imaging to confirm the tumor margination and occurrence of metastasis. In addition, diagnostic imaging be performed to determine the liposarcoma subtype before surgery and histopathological examination. A wide excision of the LSC with orchiectomy is recommended for improved prognosis.
